Proteinases play an important role in survival of microorganisms and in pathogenicity of diseases. By using a modified SDS-gelatinpolyacrylamide gel system, proteinases of rat-P. carinii were detected as bands of proteolytic digestion after electrophoresis. P.carinii organisms obtained from dexamethazone immunosuppressed transtracheally infected rats were cultured in spinner flask suspension cultures to minimize host cell contamination. At pH 8.3, seven Pc-specific proteolytic bands were detected in three clusters of different molecular weights clearly different from host cell patterns. By using a range of pH, various preparations of organisms and both infected and uninfected culture media, proteolytic activities have been partially characterized. Elastase secretion has been assessed based on elastin digestion model. Proteinase inhibitors have been tested for their ability to inhibit P.carinii growth in HEL299 short-term monolayer cultures. Results indicate that proteolytic activities are involved in the proliferation of microorganisms since leupeptin exerted in vitro antipneumocystis activity while aprotinin enhanced P.carinii growth. 
INTRODUCTION
Pneumocystis carinii remains a major cause of pneumonia in patients with AIDS as well as other immunocompromised patients (Simonds et al., 1995) . New treatments for P. carinii pneumonia are needed because adverse reactions to standard the rapies are common and adverse reactions to TMP/SMX (trimethoprim/sulfamethoxazole) were associated with a more rapid progression to AIDS and death in HIVinfected individuals (Veenstra et al., 1997) . There is concern that P. carinii strains may be developing drug resistance (Lane et al., 1997) and there is also an increasing recognition of a casual relationship bet ween the pathogenicity of a number of lung disorders and disturbances in the regulation of proteinase acti vities (Stockley et al., 1988) . In order to learn more about the biochemistry and pathogenesis of this orga nism, rat P. carinii was cultured in spinner flasks to produce large quantities of organisms with very few host cells. After electrophoresis of fresh, washed tro phozoites in a modified SDS-gelatin-polyacrylamide gel system originally described by Lockwood (Lockwood et al., 1987) , proteinases of rat P. carinii were detected as bands of proteolytic digestion. A partial destaining procedure allows detection of protein bands
and proteinases in the same gel. It is known that many
Mémoire Parasite, 1999, 6, 9-16 parasites and fungi secrete proteinases that can have a role in the pathogenesis of diseases (Irvine J.W. et al., 1992) . Proteinases are classified according to their catalytic mechanisms, regulation of proteolytic activity and major biological function. By these criteria we looked for Pc-specific proteolytic bands clearly diffe rent from host cell patterns and we partially characte rized them according to the response to specific inhi bitors (leupeptin, TLCK and EDTA). Elastase secretion has been assessed based on elastin digestion model.
MATERIALS AND METHODS

P. CARINII EXPERIMENTAL INFECTION
The P. carinii organisms used in this study were obtained from Sprague-Dawley female rats infected with P. carinii by transtracheal inocu lation as previously reported (Bartlett et al, 1988 et al., 1985) . The cultured organisms were incubated in the presence of various proteinase inhibitors and sampled for counting by washing the monolayer with the medium then counting the number of organisms suspended in the medium.
GELATIN-POLYACRYLAMIDE GEL ELECTROPHORESIS
The method used has been modified after Lockwood ;
briefly, double acrylamide concentrations gel (lower gel 11 %, upper gel 3 %) were used, prepared with 1.5 M Tris hydroxymethylaminomethane (THAM), 0.4 % lauryl sulfate, sodium salt (SDS) (pH 8.8) lower gel buffer and 0.5 % THAM, 0.4 % SDS (pH 6.8) upper gel buffer.
Gelatin was added to the lower PAGE gel at the time of casting to a final concentration of 1 %. We tested a 50 μl aliquot of P. carinii WPc. A summary of the results obtained by gelatin-SDS-PAGE is reported in Table I . (Pc infected culture medium) did, it is likely that pro teases detected in WPc are specifically derived from P. carinii microorganisms and not due to cell up-regulation. In our system, the best expression of seven dif ferent rat-derived P. carinii proteinases was observed in glycine buffer at the optimum pH of 8.3, sugges ting that P. carinii trophozoites may contain multiple proteinases of the cysteine-serine type. In another study, authors have identified seven bands from human-derived P. carinii microorganisms at pH 7.5: the 90 kDa human Pc band was selectively inhibited by EDTA, and may be a metallo proteinase (Massetti et al., 1992) . In this study, however, P. carinii sample obtained from lung biopsy of a patient with PCP, was reasonably not entirely decontaminated from host cells. et al., 1993) . Aprotinin, a serine proteinase inhibitor obtained from bovine pancreas, did not inhibit P. carinii growth in vitro, on the contrary at 50 μg/ml exerted a slight enhancement in speed of active mul tiplication. Each time, in the presence of aprotinin the number of cultured microorganisms reached their mean maximum on day three from infection of the mono layer, the cessation of further proliferation may be due to the rapid consumption of culture media nutrients.
The untreated controls approached a similar maximum number only on day eight. P. carinii trophozoite growth was strongly inhibited in vitro by 5 mM EDTA, indicating that the removal of endogenous or conta minant divalent cations by chelation is critical for the microorganism growth. This fact can be due to the inhi bition of metallo proteinases, and could explain the known susceptibility of P. carinii to ironchelator agents, like desferoxamine (Weinberg, 1994 ; Merali et al., 1995) and the inhibition of P. carinii attachment to rat alveolar macrophage described by Pottratz (Pottratz et al., 1990 et al., 1984 ; Frosco et al, 1992) .
